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I n t r o d u c t i o n
This r e p o r t gives a s h o r t r6sum6 o f t h e two sessions on lepton-hadron s c a t t e r i n g .
Three topics, namely s t r u c t u r e functions, hadronic f i n a l s t a t e s and prompt leptons i n beam dump experiments, are summarized here, o t h e r t o p i c s are found i n the summaries o f L. Sehgal and V. Barger.
S t r u c t u r e Functions Deep i n e l a s t i c l e p t o n s c a t t e r i n g o f f nucleons o r nuclear t a r g e t s has revealed the composite s t r u c t u r e o f nucleons. The l e p t o n i n t e r a c t s w i t h t h e quarks i n s i d e the
nucleon through n e u t r a l and charged spacelike currents. A l l electroweak phenomena a r e s o f a r w e l l described by the standard model based on t h e gauge group U(1) x SU(2).
These electroweak c u r r e n t s a r e t h e r e f o r e i d e a l t o o l s t o i n v e s t i g a t e t h e s t r u c t u r e of the nucleon. The given gauge s t r u c t u r e implies r e l a t i o n s between the s t r u c t u r e f u n c t i o n s observed i n charged l e p t o n experiments and i n charged and n e u t r a l c u r r e n t induced n e u t r i n o and a n t i n e u t r i n o experiments. The major i n t e r e s t i n measuring
s t r u c t u r e functions i s t h e understanding o f t h e i r s c a l i n g v i o l a t i o n . Rather good and c o n s i s t e n t data e x i s t from various experiments on i s o s c a l a r t a r g e t s . Least known i s the l o n g i t u d i n a l s t r u c t u r e f u n c t i o n r e l a t e d t o the exchange o f h e l i c i t y 0 gauge bosons. Another class o f experiments deals w i t h l e p t o n s c a t t e r i n g o f f simple t a r g e t s
l i k e hydrogen and deuterium. Although such experiments are based on smaller s t a t i s t i c s they are o f importance i n disentangling the f l a v o u r composition o f t h e quarks i n the nucleon. Furthermore, i n comparing measurements on deuterium w i t h measurements on complex (almost i s o s c a l a r ) t a r g e t s nuclear e f f e c t s may be tested. This t o p i c can be kept short, since F. E i s e l e i s dealing extensively w i t h s t r u c t u r e functions i n h i s plenary t a l k . Table 1 summarizes t h e c o n t r i b u t i o n s t o t h i s Conference. This sumrule, I F3(x)dx = #q -#q = 3 (Q2 + a), o r i g i n a l l y derived from c u r r e n t 0 algebra measures the number o f valence quarks i n t h e nucleon, which equals 3 i n the quark model. 
be noted t h a t the i n t e g r a l gets important c o n t r i b u t i o n s a t small x. For f i x e d Q2 and g i v e n -n e u t r i n o energy spectrum there i s a smallest value o f x. The small x region i s t h e r e f o r e parametrized as xF3 ( x ) = AX^ w i t h a = 0.5. . The idea o f the new method c o n s i s t s i n e x p l o i t i n g t h e q u a n t i t y A t l a r g e x t h e q u a n t i t y A i s known experimentally t o be nearly zero, thus a t i g h t New r e s u l t s from various experiments (see t a b l e 1) were presented. The h i g h s t a t i s t i c s e x p e r i m e n t s w i t h f i n a l r e s u l t s agree i n shape w i t h each o t h e r a t the
10-15% 1 eve1 . However, t h e p r e l iminary data presented by t h e CCFRR c o l l aboration [ 4 1 disagree s y s t e m a t i c a l l y when compared, f o r instance, w i t h the data o f t h e CDHS 1 c o l l a b o r a t i o n 15 1 . A1 ready t h e q u a n t i t i e s (ov+ ov) measured i n the CCFRR experiment show a substantial energy dependence, unless t h e d e v i a t i o n from constant behaviour be ascribed t o normalization differences. It should be noted t h a t t h i s experiment
consists o f a combination o f 5 independent beam s e t t i n g s .
The new, p r e l i m i n a r y data o f t h e BCDMS c o l l a b o r a t i o n [lo] w i l l be discussed i n cont e x t w i t h other data by F. Eisele.
The EMC c o l l a b o r a t i o n 1101 has e x t r a c t e d t h e s t r u c t u r e f u n c t i o n F2 both from t h e i r i r o n and deuterium data. The r a t i o i s p l o t t e d i n f i g . 3 versus the s c a l i n g v a r i a b l e x and i s n o t constant, as n a i v e l y expected, b u t decreases systematically w i t h increasing x by about 30%. No explanation has as y e t been p u t forward. This e f f e c t underl i n e s the importance o f lepton s c a t t e r i n g experiments using simple t a r g e t s l i k e hydrogen and deuterium. 
I :
The CHARM collaboration 191 has contributed a new piece of information in measuring the x distributions in v and < neutral current reactions. Under simplifying assumptions one obtains:
where u R,L, dR,L are the neutral current couplings and k referring to v resp. 7.
The nucleon structure functions in neutral current interactions (see fig. 4 ) show no significant difference to those measured in charged current interactions a s expected by the quark model and the standard model of electroweak interactions. ( e !_a-r_t . _t -?_t-r-u_c_t-u-r_e-f_~_n-c_t~i~o_n-s
The sea quark distribution xq (x,Q2) = x (u + a + 2y) i s well measured [51. With t h e i r < induced opposite sign dimuon sample the CDHS collaboration has deduced the structure function of the strange sea L7j. I t agrees in shape with the measured antiquark distribution q. Using further assumptions they get which suggests a nonsymmetric sea. However, a/ii i s compatible with 1 within 30% 18). The charmed sea i s s t i l l r a t h e r badly known.
The gluon d i s t r i b u t i o n f u n c t i o n i s derived by t h e CDHS c o l l a b o r a t i o n [6] from the
Q2 e v o l u t i o n o f F2 and xq.
Results, on Hadronic F i n a l States
New r e s u l t s on f i n a l s t a t e s i n lepton-hadron s c a t t e r i n g experiments are summarized i n t a b l e 2. Some c o n t r i b u t i o n s a r e already i n t h e i r f i n a l form and published. They w i l l n o t be commented here. Four bubble chamber experiments presented data on charged hadron m u l t i p l i c i t i e s .
The f o l l o w i n g t a b l e shows t h a t t h e sizes o f the v and < event samples are q u i t e s u b s t a n t i a l . 
Due t o the poor d e t e c t i o n o f n e u t r a l s i n bubble chambers f i l l e d w i t h l i g h t l i q u i d s the e f f e c t o f t h e n e u t r i n o energy estimation must be c a r e f u l l y taken i n t o account. As a consequence the m u l t i p l i c i t y d i s t r i b u t i o n s o f forward and backward p a r t i c l e s a r e now m o d i f i e d compared t o the r e s u l t s presented a t the Bonn conference
1361. Fig. 6 
shows t h e i r corrected m u l t i p l i c i t y d i s t r i b u t i o n s [I31 w i t h the observ a t i o n t h a t f o r vp <n; > l e s s than <ni> and f o r u p <n; > c3
The v-data o f t h e
BEBC-TST c o l l a b o r a t i o n confirm t h i s behaviour.
The experiment i n t h e SKAT bubble chamber L24.1 provides data a t smaller centre of mass energies ranging from threshold u n t i l w2 fi 15 G~v'. The dispersion D-depends l i n e a r l y upon <n-> except f o r very low average m u l t i p l i c i t i e s o f negative hadrons.
I n the experiment using t h e FNAL 15' bubble chamber [18:1 f i l l e d w i t h deuterium m u l t i p l i c i t y d i s t r i b u t i o n s on protons and neutrons are obtained ( f i g . 7)
. + anything, ascribed t o i n t e r a c t i o n s w i t h t h e strange sea i n t h e nucleon, are w e l l reproduced. I n c i d e n t a l l y , given t h i s i n t e rp r e t a t i o n about 45% o f t h e A i n v n + p+A + x a r e predicted t o be produced i n assoc i a t i o n w i t h a charmed p a r t i c l e . Also t h e production o f strange resonances (K** (892), X (1385)) has been i n v e s t i g a t e d and found t o p l a y an important rSle. More r e s u l t s on proton and a n t i p r o t o n production i n t h e c u r r e n t region have been presented by the EMC c o l l a b o r a t i o n [32J. Fig. 11 shows a strong increase o f the r e l a t i v e baryon r a t e s w i t h increasing transverse momentum w i t h respect t o the j e t axis.
Many features o f the data can be q u a l i t a t i v e l y understood i n terms o f q-and qqfragmentation [ 3 7 ] . For instance, t h e mu1 t i p l i c i t y o f forward hadrons (u-quark fragments) should be t h e same i n vp and vn, whereas t h e backward m u l t i p l i c i t y i n vp (due t o uu-fragments) should be bigger than i n vn (due t o ud-fragments). This i s born o u t i n f i g . 7. The r e l a t i o n between dispersion D-and <n-> appears t o be
The i n l e t shows t h e f i t t e d charm fragment a t i o n f u n c t i o n .
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Neutral c u r r e n t induced @ production has been observed by t h e CDHS c o l l a b o r a t i o n [22].
Charged and strange p a r t i c l e production has a1so:been studied i n low energy v and i n t e r a c t i o n s observed i n t h e bubble chamber SKAT f i l l e d w i t h f r e o n p3,241.
A t these energies events are n o t y e t j e t l i k e . A comparison of charged hadron production i n muon nucleus s c a t t e r i n g f o r various nuclei usin9 t h e EMC apparatus 129 shows no s u b s t a n t i a l A-dependence ( f i g . 12a,b). 
